El ectrical Specifications
prepared by:

Thoma El ectric, Inc.
3562 Enpleo Street, Suite C

San Luis Obispo, CA 93401
805- 543- 3850

SECTI ON 16050

ELECTRI CAL; BASI C MATERI ALS AND METHODS

PART 1 - CGENERAL

1. 01. WORK | NCLUDED

A Al labor, material, equipment and services necessary to
construct and install a conplete electrical systemas shown on
the plans and as specified herein. Al General Conditions and
Requi renents outlined elsewhere in these specifications or
drawi ngs shall be applied to this electrical section

B. Fire Alarm and annunciation system as required by the |oca
Fire Marshal or authority having jurisdiction, including all
nmoni toring  equi prent and wring for centr al station
connecti on.

C. Lighting Systenms, both interior and exterior as shown on the
plans and as specified herein, including controls, |anps,

supports, fasteners, straps, and mscellaneous nounting
hardware for such equi pnent.

D. Electrical Uility site wirk as required by the serving
conpani es.

E. HVAC Electrical: Conductors and terminations of all |Iline
voltage power, line voltage controls and safety disconnect
switches for HVAC equipnent including air conditioners,

furnaces, fans, heat punps, etc. including protective devices.

F. Plumbing Electrical: Conductors and terminations of al
pl unmbi ng equi pnent with power requirenents including necessary
saf ety di sconnect devices.

G Power and Lighting Distribution: Furnish and install all power
and lighting distribution systens including but not limted to
panel s, feeders, branch circuits, devices, fixtures, etc. for
a conpl ete working system

H. Voi ce/Data System prewire to all outlets shown on draw ngs
i ncl udi ng tel ephone conductors to tel ephone backboard.
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l. Cable Television prewire with RG59 coaxial cabling to outlets
shown on pl an.

J. Witten Method of Procedure (MOP) for building Owmer's review
and approval prior to perform ng work.

1. 02. RELATED WORK ( COCRDI NATE W TH CONTRACTOR PERFORM NG WORK) .

A Low Voltage Mechanical Wring: Electrical Contractor shall
provide connections to nechanical equipnent where voltage
exceeds 50 and provide necessary |low voltage (under 50)
controls raceways as required. Al low voltage control
circuit wring for nmechanical equi prrent  shal | be the
Mechani cal Contractor's responsibility.

B. Pai nting of electrical equipnent where exposed and required by
the Contracting Oficer to be painted as described el sewhere
in the specification.

C. Spri nkl er System Coordi nate/verify requirenents wi th
supplier.

1. 03. SYSTEM DESCRI PTI ON

A The electrical plans indicate the (general | ayout and
arrangenent; exact locations shall be determned by the
architectural drawings and field conditions. Field verify all
conditions and nodify as required to satisfy design intent.
Mai ntain all required working cl earances.

B. Di screpanci es shall be brought imediately to the attention of
the Contracting Officer for clarification. Any changes shall
be approved by the Contracting Oficer. Prior to rough-in,
refer to architectural plans which shall take precedence over
electrical plans with respect to |ocations.

C. Field verify all power and comrunications requirenments prior
to commencenent of any utility work.
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1.04. SUBM TTALS AND SHOP DRAW NGS

Bef ore construction, submt 35 days after notice to proceed in
accordance with the General Conditions of this Specification

A A complete list of all materials proposed to be furnished and
installed under this section.

B. Manuf acturers' specifications, catalog cuts and shop draw ngs
including switchgear, |light fixtures, fire alarm system
conduit and cabling, special -equipnment, termnal boards,
panel s, contactors, fuses, etc. as required to denpnstrate
conpliance wth the specifications. Identify specific

intended wuse for each conponent where submittal may be
anbi guous. Submit entire bound submittal at one time; partial
submittals will not be accepted unless otherwise noted on
subm ttal review

C. Manuf acturers' reconmended installation procedures which, when
approved by the Contracting Oficer, will beconme the basis for
i nspecting and accepting or rejecting actual installation

procedures used on the work.

D. The intent of these specifications is to establish a standard
of quality for materials and equipnent. Therefore, sonme itens
are identified by manufacturer or trade nane designation
Substitutions shall be subject to the Contracting Oficer's
approval . Samples of the proposed and substitute materials
may be required for inspection prior to approval. Costs, if
any, for evaluation of substitutions shall be the Contractor's
responsibility. The decision of the Contracting Oficer shal
be final. Wiere the substitution will affect other trades
coordinate all changes with those trades concerned and pay any
additional costs incurred by them as a result of this
substitution. Approval of substitutions shall not relieve the
Contractor from providing an operational system in accordance
with all applicable codes and ordi nances.

1. 05. DELI VERY, STORAGE, AND HANDLI NG

A Storage of equipment for the job is the responsibility of the
El ectrical Contractor and shall be scheduled for delivery to
the site as the equiprment is required. Damage to the

equi prent delivered to the site or in transport to the job
shall be the responsibility of the Electrical Contractor
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PART 2 - PRODUCTS

2.

A

01.

MATERI ALS

Materials shall be new and bear the | abel of or be listed by a
nationally recognized testing |aboratory. The quality and
suitability of all materials shall conform to the standards
and practices of this trade.

PART 3 - EXECUTI ON

3.

A
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01.

| NSTALLATI ON

Prof essi onali sm and appearance of all installations shall be
in accordance wth accepted practices of this trade.
Instal | ation nmet hods shal | conform to manuf act urers’
speci fications. The Contractor shall nman the job wth
qualified journeynmen and helpers in this trade for the
duration of the job. It is the Contractor's responsibility to

conmuni cate with and keep the job superintendent appraised of
changes or clarifications, etc.

Materials shall be installed in a professional fashion
according to manufacturers' specification and recomendati ons
and nust conformto the 1993 CEC and all applicable codes and
standards including but not necessarily limted to California
Code of Regulations Title 24, NFPA, National Electrical
Manuf acturers Associ ation and any other adopted ordi nances of
appl i cabl e agenci es having jurisdiction.

Layout: The Electrical Contractor shall lay his work out in
advance in order to avoid unnecessary cutting, chasing, and
drilling of floors, walls, ceilings and other surfaces. Wrk

of this nature shall be carefully done so as not to damage
work already perforned by other trades. Any danmage which
results must be properly repaired at no extra cost to the
Omner. Such alterations shall not depreciate the integrity of

the structure. Approval for cuts or penetrations in
structural nmenbers shall be approved by the Contracting
Oficer.

Coordinate work with other trades as required to elimnate any
del ays during construction. Coordinate any and all changes
with the Contracting Contractor to avoid conflicts.

Engineer's Field bservation: Wen Electrical Engineering
representative perforns a field observation, the Electrical
Contractor shall be present and available to rempove equi pment
covers as needed.
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F. Drawi ngs of Record: Provide a full and accurate set of field
record drawi ngs marked up in a neat and understandabl e manner
submtted to the Contracting Oficer upon conpletion of the
work and prior to issuance of a certificate of conpletion.
The draw ngs shall dimension all wunderground conduit routing
scaled to within 12" of actual field conditions and shall be
kept up to date on a daily basis reflecting any and all

changes or deviations. Al'l underground facilities shall be
accurately drawn on the plan to scale. Refer to the genera
condi tions of t hese speci fications for addi ti ona
requi renents.

G Identification: Provide engraved |am nated plastic nanepl ates
for all swi t chboar ds, panel boards, fire alarm term nal

cabinets, telephone and cable television backboards, main
devices, control panels, tine clocks, contactors and safety
di sconnect switches accurately identifying each device.
Label s shall be attached to the equi pnment by means of screws
or rivets. Self-adhering |abels will not be acceptable.

H. Safety: The Electrical Contractor is responsible to maintain
all equiprment in a safe and responsible manner. Keep dead
front equipnment in place while equipnent is energized
Conduct all construction operations in a safe manner for

enpl oyees as well as other workpersons or anyone visiting the
job site. Provide barriers, flags, tape etc. The Contractor
shall hold all parties harm ess of negligent safety practices
whi ch may cause injury to others on or near the job site.

l. Guar ant ees: Al'l equi pnent and | abor shall be guaranteed and
warranted free of defects, unless otherwise stated to be nore
restrictive, for a period of one year from the date of final

acceptance by the Owner. A witten warranty shall be
presented to the Contracting Oficer at the tine of conpletion
prior to final acceptance. Equi pnrent deemed to be damaged,
broken or failed shall be repaired or replaced at no
additional cost to the Omner.

J. Qperating and Installation Manual s: Provide two copies each of
all manuals, operating and installation instructions for
equi prent indicated in submttal packages. Instruct the

Owner's representative as to the operation and | ocation of al
equi prent necessary to allow themto operate the facility upon
final accept ance. This instruction period shall be
prearranged with the Contracting Oficer’'s representative
prior to occupancy of the facility.

END OF SECTI ON
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REPAIR / ADD TO DI NI NG HALL XUWMJ #96- 1215 B/ C
BUI LDI NG 13330
VANDENBERG Al R FORCE BASE

SECTI ON 16110

RACEVAYS
PART 1 - GENERAL
1.01. WORK | NCLUDED
A Provi de raceways for all conductors serving0 new and existing
devi ces.
B. Al line voltage wiring conduits within the buil ding.
PART 2 - PRODUCTS
2.01. MATERI ALS
A M ni mum conduit size shall be 1/2" except if plan shows or

code requires |arger size. Excepti on: Use m ni mum 3/4" for
underslab homeruns and below grade outside of building
exterior walls.

B. Heavy-wall rigid non-netallic conduit, where pernitted, shall
be PVC schedule 40 nmanufactured in accordance wth NEMA
Standard TC-2, UL-651 and WC 1094A specifications. Appr oved
manuf acturers are Carlon, Certainteed, R&G Sl oane or equal.

C. Extra heavy wall non-netallic conduit, where required shall be
PVC schedul e 80 manufactured in accordance with NEMA Standard
TG 2, UL-651 and WC 1094A specifications. Appr oved
manuf acturers are Carlon, Certainteed, R&G Sl oane or equal.

D. Rigid utility duct, where permtted by the serving utilities,
shall be PVC power and comunications duct, type EB for
concrete-encased burial and type DB for direct burial. Only
products in conpliance with NEMA Standards TG-6, TC-8 or TG 10
as applicable and ASTM Standard F512 will be permtted.
Approved manufacturers are Carlon, Certainteed, R&G Sl oane or
equal .

E. Gal vani zed rigid steel conduit shall be hot dipped gal vani zed,
zinc coated and shall conply with Underwiters Laboratories
UL-6, ANSI Specification CG80.1 and Federal Specification WV
C- 581E.

F. Electrical metallic tubing shall be zinc coated, wth a
protective coating applied to the inside surface and shall
conmply with Underwiter Laboratories UL-797 ANSI Specification
C-80.3 and Federal Specification WV C- 563A

G Fl exi ble netal conduit shall be conti nuous wound reduced wal l

gal vani zed steel produced to UL standards as nanufactured by
Al flex, American Flexible Conduit or equal.
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REPAIR / ADD TO DI NI NG HALL XUWMJ #96- 1215 B/ C
BUI LDI NG 13330
VANDENBERG Al R FORCE BASE

H. Liquid tight flexible nmetal conduit shall have a thernoplastic
cover over a galvanized steel core containing an integral
copper ground in sizes to 1-1/4" and shall be in conpliance

with UL standards and CEC Article 351la. Appr oved
manuf acturers are Anaconda (type UA), Electri-flex Liquidtite
or equal .

l. Surface mount raceway shall be used where shown on the plans.
The raceway and cover shall be capable of being over-painted
inthe field if required. The raceway and fittings shall neet
all requirements of CEC Article 352 and be UL |listed.
Approved manufacturer is Wrenold or equal .

J. El ectrical Nonnmetallic Tubing (ENT) shall be corrugated PVC
complying with NEMA TC- 13, UL-listed and | CBO recogni zed for
use in 2-hour fire-rated construction. Approved manufacturers
are Carlon, Certainteed and PW Pi pe.

PART 3 - EXECUTI ON

3.01. I NSTALLATI ON

A Enpty or Future conduits shall be correctly plugged wth
plastic caps or inserts with a 3/8" polyethylene pull rope.
Plastic or "duct" tape will not be acceptable.

B. Exterior installations: After conductors are installed, tape
conduit ends to prevent entrance of foreign material.

C. Trenching and backfilling for all conduit systens installed by
the Electrical Contractor shall be the responsibility of the
Contractor. All conduits shall have mninmum cover

requi renents as specified in CEC 300-5. Joint trenching should
be utilized where practicable. Sand shall be used as backfill

material and shall be conpacted in accordance wth and
coor di nat ed with the gr adi ng and site preparation
requi renents. Locations of existing UG systens shall be

determined by calling the contracting Oficer at |east 48
hours prior to any excavati on.

D. Exposed conduit shall be run square and plunmb wth building
lines in an approved manner. Support roof mount conduits wth
redwood bl ocks set in mastic. Strap conduits to bl ocks.

E. Al conduit systens listed below are for installations where
they are allowed to be used by CEC or other occupancy
restrictions. The below installation nethods do not allow

these methods to be used in conflict with any applicabl e code.
Special attention to applications shall be nade in building
types such as Educational, Health Care, hazardous | ocations,
assenbly occupancy and multi-story, but not limted to these.
The Electrical Contractor shall be responsible to use the
proper conduit systemfor the application.
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REPAIR / ADD TO DI NI NG HALL XUWMJ #96- 1215 B/ C
BUI LDI NG 13330
VANDENBERG Al R FORCE BASE

F. Electrical netallic tubing (EMI) may be used where all owed.
It shall not be in contact with soil or the concrete slab on
the ground floor of any structure. Connectors and couplings
may be set screw type where installed in indoor dry |ocations
not subject to noisture. \Wiere the potential for mpisture is
present, conpression type weathertight fittings are required.
One hole conduit straps are permtted from1/2" to 1" and two
hol e conduit straps are required for sizes 1-1/4" and | arger.
Diecast fittings shall be acceptable. EMI shall not be
allowed in areas subject to severe physical danage. I nstall
copper ground wire sized per CEC 250-95 in all EMI conduit.

G Fl exi bl e conduit may be used where allowed. Maxi num all owabl e
length is 20" in any one linear path of an entire branch
circuit and l|less where otherwise restricted, with a total
directional change of 270 bendi ng degrees. "Jake" type screw
in and squeeze type flex fittings rated as grounding
connectors are permtted. Fl exi bl e conduit nust be supported
in accordance with CEC. VWere exposed to the weather or
nmoi sture, flexible conduit shall be of the |iquidtight type.
Fittings shall be manufactured for wuse wth [|iquidtight
flexible conduit. Al notor connections shall be made with
[iquidtight flex. Fl exi ble conduit may not be used where
exposed unl ess otherw se noted or approved. A copper ground
wire sized per CEC 250-95 shall be installed in all flexible
condui t runs.

H. Non-nmetallic conduit may be used where allowed, in concrete
sl abs, below concrete slabs on grade, or underground outside
of the building. Mai ntain mnimum depth requirenents and
cover with appropriate fill material. Plastic conduit shall
be heavy wall, rigid PVC only except where PVC power and
conmuni cation duct is allowed by utilities, governing codes,
and regul ations. Proper grounding conductors shall be
installed in all non-netallic conduit branch circuit and
feeder runs. Al elbows through slab shall be galvanized

rigid steel PVC coated or tape wapped. PVC conduit shall be
formed or field bent only with the use of properly approved
bendi ng tools such as to not decrease the internal bore of the
conduit. Al conduit shall be cut square and reaned of burrs.
An approved and conpatible glue shall be used on all PVC
fittings to attain water tight joints.
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REPAIR / ADD TO DI NI NG HALL XUWMJ #96- 1215 B/ C
BUI LDI NG 13330
VANDENBERG Al R FORCE BASE

l. Galvanized rigid steel (GRS) conduit may be wused where
al | owed. Conduits shall be cut square and reamed to renove
burrs and sharp edges. Unless otherw se noted, threadl ess set
screw and threadl ess weather tight fittings my be used in
lieu of threaded fittings. Al threaded ends entering a
junction box of any type shall require one |ocknut on the
i nside and one on the outside of the enclosure and be provided
with a plastic bushing. Were exposed to mpoisture, a
watertight hub or other approved nethod shall be required.
VWere below grade, GRS conduit shall be PVC coated or tape-
wr apped. Al elbows and riser conduits from bel ow sl ab shall
be rigid gal vanized and PVC coated or tape w apped from bel ow
grade to 3" above slab height or finish grade. Al conduits
shal |l be stubbed up straight and uniforminto junction boxes,
panel s, cabinets etc.

J. El ectrical Non Metallic Tubing (ENT) may be used where all owed
by local authorities and only in accordance with CEC 331. Use
only fittings and glue listed for use with ENT. Install wth
groundi ng conductor where applicable. Col or-code ENT as
fol | ows:

1. Blue for power and lighting branch circuits.
2. Red for fire alarmonly.
3. Yellow for communications and simlar systens.

K. Conduit Supports: Conduit runs nmay be supported by one-hole
and two-hole straps or supports as manufactured by Unistrut,
M neral |l ac, Caddy or equals. Supports may be fastened by

means of anchors, shields, beam clanps, toggle bolts, or other
accept ed net hods.

L. Bends and offsets shall be made with approved tools for the
type of conduit being utilized. Bends shall be made wi thout
kinking or destroying the snmooth bore of the conduit.
Paral l el conduits shall be run straight and true with bends

uni form and symetrical. Mnimumradii shall be per CEC 346-
10.

M Conduit Stub-outs bel ow grade shall be capped and identified
by a 1-1/2" sq. x 18" long ground driven redwood stake with
stanped identification on brass tag (e.g. "ELEC', "TEL",

etc.). Dinmension for exact location on field record draw ngs.

N. Conduit Seal s: Where below grade conduits enter structure
through slab or wall of basenent, seal the inside of each
conduit as follows:

1. Provide damring nmaterial around conductors 3" into
condui t.

2. Fill 3" of conduit with 3M #2114 seal i ng conpound.

3. Wap conductors where they exit the conduit with 3M #2229
"Scotch Seal" mastic tape. Lap tape to approxinmate
diameter of the raceway and wap outside of conduit
opening with (mnimn) one turn.
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REPAIR / ADD TO DI NI NG HALL XUWMJ #96- 1215 B/ C
BUI LDI NG 13330
VANDENBERG Al R FORCE BASE

O Marker tape: Place plastic marker tape at 12" below finish
grade al ong and above buried conduits. Label tape " CAUTI ON:
ELECTRI CAL LI NES BELOWN or simlar wording.

END OF SECTI ON
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REPAIR / ADD TO DI NI NG HALL XUWMJ #96- 1215 B/ C
BUI LDI NG 13330
VANDENBERG Al R FORCE BASE

SECTI ON 16120

W RES AND CABLES
PART 1 - CGENERAL

1.01. WORK | NCLUDED

A Provide all wiring and cables for conplete working systens as
shown on plans for power, Ilighting, <control, signal and
conmuni cati ons for proper system operation.

PART 2 - PRODUCTS

2.01 MATERI ALS

A Al conductors shall be copper unless otherw se noted.
M ni mum si ze for individual conductors shall be #12 AWG unl ess
ot herwi se not ed. Sizes #8 AWs and l|arger shall be stranded

conductor. Control, signal and conmunications conductors may
be smaller as dictated by CEC or specified on plan.

B. I ndi vi dual conductors shall be insulated with type, THHN THWN
600 volt insulation unless otherw se noted.

PART 3 - EXECUTI ON

3.01 | NSTALLATI ON

A Conductors shall not be installed until after conduit systens
are permanently in place. Use an approved wre pulling
lubricant if lubricant is to be used. Maintain all conduits
and wire pulls free from foreign material. If due to field

conditions, nore than the code allowed nunber of bends are
required, a pull box may be furnished and installed for ease
of installation. Said pull boxes must be sized and rated for
the appropriate application and nust remain easily accessible
upon conpl etion of the project (approval of the |ocation shall
be obtained from the Contracting Oficer prior to
installation). Show these pullboxes on the field record
dr awi ngs. Conductors installed in underground raceways on
site shall be taped where they exit the raceway to prevent the
entrance of foreign nmaterial after the conductors are

i nstall ed.

B. Insul ation: Use proper insulation types where tenperature and
environnent are a factor.

C. Color code all wires in a consistent manner as set forth in
the CEC or as indicated on the plans. Phasing tape will be

permtted on sizes #6 and | arger.

208Y/ 120 or 120/240 VOLT SYSTEM
1. Phase A: Bl ack 4. Neutral: Wite
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REPAIR / ADD TO DI NI NG HALL XUWMJ #96- 1215 B/ C
BUI LDI NG 13330
VANDENBERG Al R FORCE BASE

2. Phase B: Red 5. Travel er: Brown
3. Phase C. Bl ue 6. Gound: Geen or Bare
Excepti on:

120/ 240 3 phase 4 wire Delta systens shall have "stinger" |eg
("C" phase conductor with 208 volt to ground) color coded
orange and | abel ed "stinger"” wherever appeari ng.

D. Wre Connectors shall be mninum 75 degree rated and properly
sized for the nunber of conductors being connected,
term nated, spliced etc. Al connectors shall be solderless
lug or plastic wire nut type.

E. Splices at or below grade level shall be nmade with approved
connectors and shall be encapsulated in epoxy or plastic
nmol ded poured Kkits. The connections nust be insured to be
water tight. Splices at or below grade shall always be
avoi ded and mi ni m zed.

F. Label i ng: Al'l conductors in panels, swtchboards, termnal
cabinets and junction boxes shall be |labeled with tape nunber
mar kers indicating circuit nunber.

G MC Cable (nmetal clad) as manufactured by AFC or equal shall be
permtted for interior dry location branch circuits only and
shall be 90 degree rated, steel or alumnum arnor, per UL
Standard 1569, installed per CEC Article 334, with 600V THHN
i nsulation including green insulated ground wre; Si zes #12
to #1, 2, 3 or 4 circuit conductors plus green ground. Note:
Use only approved connectors for all MC cable term nations.

END OF SECTI ON
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REPAIR / ADD TO DI NI NG HALL XUWMJ #96- 1215 B/ C
BUI LDI NG 13330
VANDENBERG Al R FORCE BASE

SECTI ON 16130

BOXES
PART 1 - GENERAL
1.01 WORK | NCLUDED
A Provide steel outlet boxes as shown on plans as required for
proper system operations.
PART 2 - PRODUCTS
2.01 MATERI AL
A Steel outlet boxes shall be nmanufactured, sized and installed

in accordance with CEC Article 370.

B. Steel outlet boxes and plaster rings shall be gal vanized rigid
assenblies, <either one piece pressed or factory welded
construction containing the size and nunber of knockouts
required.

C. NEMA 1 gutter, junction and pull boxes shall be fabricated
from code gage steel finished in grey enamel with screw cover
fronts and concentric knockouts in all sides.

D. NEMA 3R gutter, junction and pull boxes shall be fabricated
from code gage galvanized steel with screw cover fronts and
concentric knockouts in the bottom only. Any penetrations to
the side, top or back shall be weatherproofed in an approved
manner such as "MYERS' gasketed type hub or equal

PART 3 - EXECUTI ON

3.01 I NSTALLATI ON

A Boxes shall be properly secured to the structure such that
they are flush with the finish surface. Boxes shall be nade
structurally secure by nmeans of the proper fastening devices.

B. Locations: Junction boxes shall be located only where
necessary and only in equipnment roons, closets, and accessible
attic and underfl oor spaces. Qutl et boxes on opposite sides
of occupancy separation walls, fire-rated walls or partitions
shal | be separated by a horizontal distance of 24 inches.

C. Manuf acturers: Qutter, junction and pull boxes shall be as
manuf actured by Crcle AW Wreguard, or equal

D. Label i ng: Junction box covers shall be marked with indelible
ink indicating the circuit nunmbers passing through the box.
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REPAIR / ADD TO DI NI NG HALL
BUI LDI NG 13330
VANDENBERG Al R FORCE BASE

E. Exterior in-grade boxes for
1. Precast concrete or
"ELECTRI C', "LI GHTI NG',

non-utility conpany use shal
type stanmped wth
COVMUNI CATI ONS",

be:

cover

identification as shown on the drawi ngs or as applicable.
2. Flushmount in hardscape and 1" above grade in softscape.

3. Provided wth correct
vehi cul ar, internediate vehicul ar

appl i cabl e.

4. Provided with brass hol d-down bolts in cover.
5. Provided with necessary box extensions

dept h.

F. Fl oor nmounted boxes shal
installed in grade |evel
with interior and exterior
shal |l be brass with a duplex lift
conpatible with floor type
exact location with Contracting O ficer

END OF SECTI ON
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be water tight and cast
concrete slab floor,
| evel i ng screws.

Fl ange type shal
Before installation,

full

pedestrian-rated as

pr oper

i ron when
fully adjustabl e
Recept acl e fl ange

be

coordi nate
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REPAIR / ADD TO DI NI NG HALL XUWMJ #96- 1215 B/ C
BUI LDI NG 13330
VANDENBERG Al R FORCE BASE

SECTI ON 16140

W RI NG DEVI CES

PART 1 - CGENERAL

1.01 WORK | NCLUDED

A Provide all wring devices as shown on plans for a conplete
wor ki ng system devices shall be of the type specified herein.

PART 2 - PRODUCTS

2.01 MATERI ALS

A Switches shall be 20 anp, 120/277 VAC rated, quiet, side
wired, single-pole or 3-way as indicated on the draw ngs.
Accept abl e manufacturers are Leviton, Hubbell or equal.

B. Conveni ence duplex receptacles shall be side wired, 20 anp
NEMA 5-20R configuration. Acceptabl e nmanufacturers are
Levi ton, Hubbell or equal.

C. G ound-fault circuit-interrupter type receptacles where shown
on the draw ngs shall be duplex, NEMA 5-20R, 20anp, 125V AC
Leviton 6899 or equal .

D. Device plates shall be plastic, Sierra "P'" line, Slater "Sta-
Kl een" or equal for use against drywall. Sur f acenount boxes
shall use industrial raised gal vani zed steel covers.

E. I solated ground receptacles shall be 20 anp rated Hubbell
| G5362GY or equal unless otherw se noted. Recept acl es

designated by I.G are isolated ground type.

PART 3 - EXECUTI ON

1. 01 | NSTALLATI ON

A Al'l devices shall be installed with "pigtailed" |eads fromthe
outl et box. No device shall be used in the "feed through"
application. Screw terminals shall be used to connect all

devices to the circuit and shall be grounded by neans of a
ground wire where grounding termnals are provided in the
devi ce.

B. Devices and plates shall be installed in a "plunb" condition

and nust be flush with the finish surface of the wall where
boxes are recessed.
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REPAIR / ADD TO DI NI NG HALL XUWMJ #96- 1215 B/ C
BUI LDI NG 13330
VANDENBERG Al R FORCE BASE

C. Colors: Devices and plates shall be white unless otherw se
noted. Exception: \When connected to energency power system
devices and plates shall be red. I sol ated ground receptacles

(device only) shall be gray.

D. Mounting heights: Al control and convenience devices shall
comply with California Code of Regulations Title 24 and ADA
with respect to Handicap requirements. Swi tches shall be

nounted between 36 and 48 inches above finish floor and
receptacles shall be mounted not |ower than 16 inches above
finish floor; nounting heights indicated on plans shall have
pr ecedence.

END OF SECTI ON
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SECTI ON 16160

PANELBOARDS
PART 1 - GENERAL
1.01 WORK | NCLUDED
A Mai n swi tchboard, panel boards, as shown on plans, shall be

provided and installed in accordance with the plans and these
speci fications.

PART 2 - PRODUCTS

2.01 WMATERI AL

A Main Swi tchboard: Provide serving electric utility approved
service entrance equipnment as indicated conplete with circuit
breakers and/or fuses as shown, applicable NEMA rated

encl osures, voltage, phase, wring and full capacity tin
plated alum num bussing with a mninmum coordinated short
circuit interrupting rating as shown on the plans. Al

equi prent nust be dinmensioned in order to physically fit in
the spaces provided and to conmply with all code required
cl ear ances. Unused space shall be provided with bussing for
future use.

B. Branch circuit panels shall be of the panelboard (with bolt-in
breakers) or load center (with plug-in breakers) type as
i ndi cated by the panel schedul es. Panel s shall have a dead
front cover with hinged flush |atching and | ocki ng door unless
otherwise noted in the panel schedule. Each panel shall be
conplete with main lugs, main breaker or main fusible switch
as shown, insulated neutral bus, and separate equipnent
groundi ng bus bonded to enclosure. Provide isolated ground
bars where specified in addition to required grounded bus.
Panel s shall accommodate the nunber of full size circuit
breakers specified by the panel schedul e headi ng. A legibly
typed and properly identified panel directory shall be
i ncl uded on the inside face of each panel door.

C. Appr oved panel manuf act urers are Cener al El ectric,
West i nghouse, Square D, Mirray Cutler-Hanmer or Engineer-
approved equal where neeting all specified requirenents.

D. Approved nmanufacturers are General Electric, Wstinghouse,
Square D, or engineer-approved equal provided all criteria can
be net.

PART 3 - EXECUTI ON

3.01 | NSTALLATI ON
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A Main devices integral wth branch circuit panels shall be
vertically nmounted; backfed main devices are unacceptable.

B. Al factory wiring shall be checked for correct tightness of
bussing and term nations which mght have beconme [oose in
transit.

C. Term nal s shall be m nimum 75 degree rated.

D. Label all Panels with 1/2" high phenolic black plates engraved

with white letters 1/4" high. Fasten to panel with rivets.
E. Recessed Panel Spare Conduit: Provide (1) 3/4" spare conduit
stub up to accessible above ceiling space and/or interstitial

space below as applicable for every (5) spares or spaces
i ndi cated on schedul e.

END OF SECTI ON
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SECTI ON 16170

MOTOR AND Cl RCUI' T DI SCONNECTS

PART 1 - CGENERAL

1.01 WORK | NCLUDED

A Provide and install all nmotor and circuit disconnect devices
as indicated on the plans as or required by the equipnent.

PART 2 - PRODUCTS

2.01 WMATERI AL

A "Hal f size" or "twin
accept abl e.

type circuit breakers shall not be

B. Al 2pole and 3pole circuit breakers shall have factory
furni shed integral handle tie bars or internal common
di sconnection of all poles simultaneously.

C. Circuit breakers shall be thermal -magnetic, common trip, quick
break, trip free, and rated in accordance with UL standards.
VWere used for switching duty, use only breakers UL listed as
SVD. VWhere used for heat i ng, air conditioning and
refrigeration equi pment, use only breakers UL |isted as HACR

D. Fuses: Al fuses shall be as indicated on the plan or as
required by the equipnent. Verify fuse size with equipnent
manuf acturer requirements, prior to installation. Use current
limting fuses as indicated on plan. Provi de one spare fuse
cabinet in each electrical roomw th one conplete set of spare
fuses for all sizes of min fuses, subpanel fuses, HVAC
equi prent fuses and fire alarm

E. Safety Disconnect Switches: Provide properly sized and rated
di sconnect switches as required by the equipnment requiring
di sconnect switches. Provide properly rated NEMA encl osure.
If fuses are required, provide the correct size as directed by
t he equi pment manufacturer. D sconnect shall be General Duty
unl ess ot herw se not ed.

PART - 3 EXECUTI ON

1. 01 | NSTALLATI ON

A Term nal s shall be m nimum 75 degree rated.
END OF SECTI ON
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SECTI ON 16402

ELECTRI C SERVI CE

PART 1 - CGENERAL

1.01 WORK | NCLUDED

A Provide trenching, conduit, backfill, boxes and transfornmer
pad to provide new el ectric service as indicated on plans.

PART 2 - PRODUCTS

2.01 WMATERI AL

A Approved Conduit: Size 1-1/2", 2", 3", 4", 5" & 6" conduits
complying with ASTM Standard F512 for Utilities Duct shall be
used. Approved type is P& DB-120 as nanufactured by Carl on.
O her approved suppliers include Wstern Plastics, Apache,
Certai nteed, Gamma Products, Colby and Ingomar. Use PVC 40
for all service conduits within or under buildings and PVC 80
for any exposed conduit subject to danage.

PART 3 - EXECUTI ON

3.01 | NSTALLATI ON

A M ni mum Depth: Primary conduits mnimm 30" ground cover.
Secondary conduits m ni mum 24" ground cover.

B. Pull Line: Install 3/16 inch polypropylene pull 1line, 800
pounds test strength in all conduits.

C. Al conduits should be proved free of obstructions, dirt,
rocks, etc., by neans of a nmandrel not |ess than one-half inch
smaller than the inside dianeter of the conduit and m ninum

12" | ong.

D. Trench Preparation: A 4-inch sand bedding is required if
trench bottomis not rock free. A 4-inch sand covering over
the cable is required if the native backfill is not rock free.

E. Excavation: Provide 6" gravel in bottom of excavated holes for
subsurface transforners and all concrete boxes. Spare gravel
shall be available for final adjustnent. The Contractor is
responsible for final grade |evel of enclosures and boxes.
Non- conf ormance will be corrected by electrical contractor at

hi s expense.

F. Conduit Routing: Sharp turns, bends, or other irregularities
in the conduit nust be avoided. Every effort should be made
to obtain a straight water tight conduit line. The end of al
spare conduits must be capped.
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G Joint Trenching: Mintain all required depths, clearance and
separations as required by code.

H. Locations of existing underground facilities shall be obtained
by calling the Contracting Oficer at Ileast 48 hours in
advance.

END OF SECTI ON
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SECTI ON 16450

GROUNDI NG
PART 1 - GENERAL
1.01 WORK | NCLUDED
A Al installations shall be grounded and bonded in strict

conmpliance with Article 250 of the NEC and California
El ectrical Code of Regul ations (CEC).

PART 2 - PRODUCTS

2.01 WMATERI AL

A G ound O anps shall be approved for the use and listed for the
type, size wire, and environnmental condition. Use solid brass
cl anps.

PART 3 - EXECUTI ON

3.01 | NSTALLATI ON

A G ounding el ectrode system shall be as described in NEC and
CEC Article 250H.

B. Tel ephone and CATV: Provide copper ground wires from the main
electrical service ground to the main telephone and cable
television service termnation location where shown on the
pl ans.

C. Bonding: Al electrical systens shall be properly bonded
t hroughout. Bond all netallic piping systenms which may likely
beconme energized as described in CEC Article 250-80 (a) and
(b). Size bonding conductor per CEC table 250-95.

D. G oundi ng bushings shall be used on conduits larger than 1"
size, termnating in concentric knockouts of panels, junction
boxes or equi prent.

E. Physically protect grounding conductors from danage by
installing in conduit or raceway. Al nonnetallic and
flexible conduit shall contain a properly sized grounding
conduct or.

F. Upsi ze gr oundi ng conduct or proportionately to phase

conductor(s) upsizing where required to conpensate for voltage
drop in accordance with CEC 250-95.

G Provi de ground conductor in all conduit.
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H. Isolated Ground (I G receptacles and branch circuits shall be
installed with a separate isolated insulated ground wre
(which may be spliced to other designated I1G wres) in
addition to the code-required equipnent grounding conductor.
This I G conductor shall be run the entire length of the branch

circuit and back to the panelboard as applicable. Al so
install separate, dedicated neutrals, one for each |G branch
circuit.

END OF SECTI ON
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SECTI ON 16500

LI GHTI NG
PART 1 - GENERAL
1.01 WORK | NCLUDED
A Furnish and install all lighting fixtures and |anps conplete

as specified on plans. Fixtures damaged in shipping shall be
repaired or replaced at contractor's expense.

PART 2 - PRODUCTS

2.01 ©MATERI AL

A Al lumnaires shall have been certified to the California
Energy Conmission by its manufacturer to conply wth the
efficiency standards as per California Code of Regulations
Title 24, Part 6, Section 111 referencing the Appliance
Efficiency Regulations in Title 20.

PART 3 - EXECUTI ON

3.01 | NSTALLATI ON

A Fi xtures shall be securely nmounted on ceilings and walls wth
appropriate fastening devices. "Drop-in" type T-bar fixtures
shall be secured with #12 gauge safety "earthquake w res" as
described by California Code of Regulations Title 24 Part 2,
Chapter 47. "Eart hquake <clips" wll be required for
fastening to the T-bar system in addition to safety wre.
Surface nounted fluorescent fixtures shall be solidly screwed
into wood fram ng above drywall with 4-#10 sheet netal screws

into each fixture. Provide blocking for screw supports
behind all surface nounted lighting fixtures weighing nore
than 15 | bs.

B. Recessed fixtures shall be of the type approved for the
ceiling and insulation conditions and appropriate for the
installation |location. Insulation nust be held back fromthe

fixture to provide manufacturers' recomended clearances for
proper operation. Thermal tripping shall be the installer's
responsibility to correct. VWere installed in fire rated
ceilings, coordinate installation of fire rated enclosures
around the ceiling penetrations. Fi xtures shall contain the
proper through wiring capacity for that which is shown on the

pl ans.

C. Recessed fluorescent fixtures shall be provided with the
appropriate trinms and hardware conpatible with the ceiling
type shown. Plaster frames are required where plaster or

gypsum board ceilings are encountered.
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D. Tandemwire center lanps on 3-lanp fixtures. Verify and
provide factory "whi p" | engths as required.

E. Provide unswitched leg of interior lighting branch circuit to
integral emergency battery pack light fixtures, exit signs
and night lights as applicable per lighting plans.

F. Val [ mount fixtures in wal kway areas shall not project nore
than 4 inches from wall when projection occurs |ower than 80
i nches.

G Locati ons: Fi xtures shall be installed per electrical
drawings but shall be scaled for exact location from

architectural and reflected ceiling plans.
H. Pendant fixtures shall be securely fastened to structura
menbers per manufacturer's reconmendations.

END OF SECTI ON
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SECTI ON 16501

LAMPS
PART 1 - GENERAL
1.01 WORK | NCLUDED
A Provide | anps as specified in the Iight fixture schedul e.
PART 2 - PRODUCTS
2.01 MATERI AL
A I ncandescent |anps shall be 130 volt as manufactured by GE,

Philips, Sylvania or equal.

B. Fluorescent Jlanmps shall be as indicated on the fixture
schedul e and as manufactured by GE, Philips or Gsrani Syl vani a
unl ess otherwi se noted. Al fluorescent |anmps shall be SP35W
del uxe unl ess ot herw se not ed.

C. H D lanps shall be as indicated on the fixture schedule.
Mercury lanps shall be deluxe white color. H gh Pressure
Sodium (HPS) and Metal Halide |lanmps shall be clear or coated
as specified. Approved manufacturers are GE, GOsram Syl vani a,
Philips, Venture or equal. VWere lanps are oriented
hori zontally, they shall be manufactured as suitable for the
application.

PART 3 - EXECUTI ON

3.01 | NSTALLATI ON
A Insall lamps in lighitng fixtures as per lighting fixture

schedul e.

END OF SECTI ON
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SECTI ON 16502

BALLASTS AND ACCESSCRI ES

PART 1 - CGENERAL

1.01 WORK | NCLUDED

A Furnish and install all ballasts and accessories integral wth
lighting fixtures as specified on plans.

PART 2 - PRODUCTS

2.01 WMATERI AL

A Rapi d start ballasts shall be sound rating A high-power factor
430 mA.

B. Slimine ballasts shall be sound rating C high-power factor
425 mA.

C. Shielding: Al lens material shall be 100% virgin acrylic,

.095" mnimum thickness, unless otherwise indicated in the
fixture schedule. Diffusers shall conply with UBC 5209.

D. Fl uorescent ballasts shall be UL listed Cass P thermally
pr ot ect ed and recogni zed by t he Certified Bal | ast
Manuf acturers (CBM. Approved nmanufacturers are Advance,
Uni versal and GIE Syl vani a.

E. Energy saving: Al fluorescent ballasts shall be energy saving
type where available, Advance WMark 111, Universal SLH,

Magnet ek or equal .

F. Al ballasts shall have been certified to the California
Energy Commission by its manufacturer to conply wth the
efficiency standards as per California Code of Regulations
Title 24, Part 6, Section 111 referencing the Appliance
Efficiency Regulations in Title 20. Post certification with
buil ding permt.

G H D ballasts shall be manufactured by Advance, Universal or
equal .
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PART 3 - EXECUTI ON

3.01 | NSTALLATI ON

H. Performance: Ballasts shall carry a mninum 2 year warranty.
Any ball ast deened noisy by the Contracting Oficer shall be
repl aced at no charge to the owner.

l. Electronic Ballasts (same as solid state) shal | be
manuf actured by Motorola, Mgnetek, EBT or Advance with:
1. Maximum 20% total harnonic distortion.
2. Mninmum 0.9 power factor.
3. Mninum 0. 85 ballast factor.

J. Mai ntai n accessibility of all ballast |ocations.

END OF SECTI ON
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SECTI ON 16721

FI RE ALARM AND DETECTI ON SYSTEMS

PART 1 - CGENERAL

1.01 WORK | NCLUDED

A Provide a conplete, power I|imted, fire detection and
evacuation system to be connected, tested and left in first-
cl ass operating condition.

PART 2 - PROCUDTS

2.01 MATER AL

A Al  equipment herein specified shall be mnufactured by
Si mpl ex or engi neer-approved equal and California State Fire
Mar shal (CSFM i sted.

PART 3 - EXECUTI ON

3.01 | NSTALLATI ON

A The entire installation shall conform to the National Fire
Protecti on Association (NFPA) Standard 71, 72, 72E, 90A & CEC
Article 760 and authorities having jurisdiction as applicable.

B. Supervision: The fire alarm system shall nonitor the integrity
of all alarminitiating and indicating appliance circuits, and
shall be provided with automatically charged standby batteries
to maintain system operation for 24 HRS in the normal
supervisory node plus for 5 minutes of alarmat the concl usion
of this supervisory tinme period. Batteries shall be
supervised for connection to the system and |ow voltage
threshold. The automatic battery charger shall be capabl e of
charging fully discharged system batteries to 100% in 8 hours
for systens with 24 hours of standby.

C. The systemwiring and installation shall be as required by the
manuf act urer. Al wiring shall be color coded, tagged and
checked to assure that it is free fromshorts and grounds.

D. Testing: The conpleted system shall be tested in accordance
with NFPA Standard 72H

E. Warranty: The equipnent and wiring shall be warranted to be
free from electrical and nechanical defects for a period of
one (1) year commencing with filings of notice of conpletion.

F. System Qperation shall include:
1. Separate zone indication by LED.
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2. Audibles to sound in CGeneral Alarm Pattern and Visuals to

flash throughout the facility wuntil acknow edge/silence
switch i s operated.
3. Supervision of all <circuits to indicate any abnormal

Wi ring condition.
4. 24VDC output power and relays as required for external
devi ce use.

5. Central station connection capable of indicating (3)
di stinct separate signals being tanmper, trouble and al arm

G Fire Alarm Control Panel (FACP) is existing. Provide all work
and material required to conect new devi ces.
H. External devices shall be as noted on the draw ngs.

END OF SECTI ON
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SECTI ON 16930

LI GHTI NG CONTRCL EQUI PMENT

PART 1 - CGENERAL

1.01

A

WORK' | NCLUDED

Provide all lighting control equipnment to provide proper control
as shown on pl ans.

PART 2 - PRODUCTS

2.01

A

MATERI AL

Al ultra-sonic sensors shall conply with California building
code, Section 2-5319(f) and 2-5319 exception 3B.

Cccupancy sensors shall be 24V DC with adjustable sensitivity and
time delay and be capable of detecting notion by Doppler shifts in
transmtted ultrasound. U trasonic frequency shall be 25khz +/ -
0.005, and shall not interfere with other occupancy sensors in the
same room Sensor shall contain a shunt provision to by-pass the
sensor in the event of failure. Watt stopper # W 2000A or
engi neer approved equal .

Power pack shall be 24V DC with 100mA output and a 120VAC to 24V
DC transforner and contact closure relay in one package. Housing
shall be ABS, UL-rated 94V-0 plastic enclosure, capable of
mounting to a standard junction box. WAt t st opper #A120-E or
engi neer approved equal .

Sl ave pack shall be 24V DC and contain a contact closure relay.
Housi ng shall be ABS, UL-rated 94V-0 plastic enclosure.
WAt t st opper #S-120/277-D or Engi neer approved equal .

Dual technol ogy sensor shall detect notion with both ultrasound
and infrared sensing technol ogies. Sensor shall have both
adjustable sensitivity and tine delay and shall operate via an
i ntegral 24V DC power supply. WAt t st opper DT-100 or engi neer
approved equal .

PART 3 - EXECUTI ON

1.01

A

| NSTALLATI ON

Al devices for automatic lighting controls shall be of the sane
manuf act urer.

Complete control schematics shall be included with automatic
lighting control systemsubmittals.

Low vol tage wiring between power packs and sensors and sl ave packs
shall be 18ga. Plenumrated, class 2 cable.
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D. Lunen sensor shall be capable of switching lights in sun Ilit
areas. It shall include an adjustable preset tinme delay and dead
band to prevent cycling and dual col or LED displays for indication
of current triggering status. WAt t st opper LS-100XA or Engineer
approved equal

E. Time Switch Override: Provide Paragon #ET-PD/120 (or approved
equal) set for a 2-hour maximum per CEC Section 131(d)2 for
override of building interior lighting tine switch control
Locate time switch(es) as shown on pl ans.

F. Buil ding Automatic Shut-Of: Provide all work and material as
shown and/or required for building Iighting control to conply with
California energy Code (CEC). The Contractor shall have the
followi ng options to control those circuits indicated on the pane
schedul es:

1. Programmable Time Switch (Paragon #EC 74/192MA or approved
equal) California Energy Code (CEC) certified 4-channe
electronic time control device per CEC Section 119(c), out put

channel /circuits "C1" and "C2" shall include AstrobDi al

Feature. Program output channel/circuits as foll ows:

C1: on at sunset; off at sunrise (night lights)

c2: on at sunset; off at Omer-specified time (evening
[ights)

C3: on and off at Omner-specified times (interior lights)

07 on and off at Oaner-specified times (spare)

Time switch to be wused in conjunction wth [lighting

cont actors. (Square D Cass 8903 or approved equal)

Components to be nmounted in a lighting controls equipnent
cabi net with wood backboard. (Square D O ass 6650 or equal).

2. Low voltage lighting control panel (Lithonia #RCSK series or
approved equal).

END OF SECTI ON
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